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1 Introduction 
   Travel time is directly related to the daily movement of commuters, and people 
are concerned with the commuting time for their daily life. The map of equal travel 
time for commuters is conceived as a general information to the general citizen in the 
modern world. In the big metropolitan areas, it is very common that isochrone (lines 
of equal travel time) by the public transportation is depicted. On the other hand, 
isochrone by car is popular in the rural areas. Looking back to the days when 
transportation is not highly developed, what kind of isochrone can be  presented  ? 
   I would like to take a case of the castle town of Sendai in the 17 th century in order 
to understand the isochrone in the Edo Era (1603-1868). Samurai (retainer) in the Edo 
Era do not fight in the peace time, so their work are oriented to the administrative 
works, quite similar to the jobs of the government  officers at the Prefectural Govern-
ment in the modern times. The purpose of this short paper is to reconstruct the 
samurai's isochrone in the castle town of Sendai in the 17th century through both 
historical and modern town maps.
2 Outline of road pattern in Sendai in the 17th Century 
   The castle town of Sendai founded by Masamune Date is not a naturally developed 
town, but developed by the planning method of 16th century just as other castle towns 
in Japan. Town planning and site planning are started in 1600 by Buzen Kawashima, 
Oki Kanamori, and others, who are managers in charge of castle construction. In 
August, 1603, samurai directed by Masamune Date moved from Iwadeyama to Sendai. 
It is said that there were about 10,850 houses with a population of 50,000 consisted of 
8,000 houses for  samurai, 2,000 houses for town people, 250 temples,  etc. at the early 
years in the Sendai castle town (Kikuchi, K. 1978). 
   Through three phases of town expansion (first  stage  : 1628, second  stage  :  1644-
1673 and third  stage  : 1673-1681), the framework of Sendai castle town is nearly 
completed on the river terraces of Hirose River. As a characteristic of castle town, 
town is devided into three kinds of areas such as temple area, samurai's housing area
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1  00  I.  KANEYASU
and merchants & general citizen's housing area. One of the characteristics is that old 
road pattern is well preserved in the central part of modern Sendai. Fig. 1 and Fig. 
2 are the historical map of Sendai in 1646 and a modern map in 1985, respectively. 
Bird's eye view of Sendai castle town in 1862 is shown in Fig. 3. Planned grid cell 
pattern can be percieved through those maps in the central part of Sendai. Temple 
areas in the middle of the town are exceptional in the sense of grid. 
3 Methods of estimation of Samurai's isochrone 
   As data sources, we use the castle town map of Sendai in 1646, map in 1893, town 
map in 1985  (1  : 10,000 scale) and other information sources such as History of Sendai 
City edited by the Editorial Board of the History of Sendai City (1954). We set the 
following assumptions.
Assumptions 
   1) Road  condition  : Structure of roads in Sendai does not change a lot since the 
Edo era. It is assumed that the road pattern in 1646 is almost the same as that in 
modern times. 
   2)  Transportation  : Samurai's movement is assumed to be just on foot. Even 
when commuting is done by horse, samurai is accompanied by the horse man. So 
commuting by horseback riding is nearly equivalent to the commuting on foot. 
   3) Walking  speed  : Assuming the walking speed in the 17th century is the same 
as that of modern  people  ; the speed is 70 meters per minute.
   Location of Sendai  Castle  : there are two headquarters in  1646  ; first one is on the 
hilltop, and second one is on the river terrace (third one is constructed later). There 
was only one bridge between the castle and the city center area, because of the 
protection of the Castle, therefore the distance from the point (anchor point A) at the 
west-corner of the city center area to the castle is mutual among samurai in different
Fig. 1 Historical map of Sendai in 1646. (Sendai Shiroezu owned by Saito  Ho-on-kai) 
 Source  : Museum of Sendai City  (1979): Catalogue on the  life and people of castle 
          town Sendai. Museum of Seridai City. 
Symbols 
1 First headquarter of Sendai Castle 
2 Second headquarter of Sendai Castle (Kawauchi campus of Tohoku University) 
3 Third headquarter of Sendai Castle (Museum of Sendai City) 
4 Basho's crossing roads (Most flourishing crossing roads in the Edo Era) 
5 Oosaki-hachiman shrine 
6 Aoba shrine 
7 Sendai central station 
8 Sendai City Government 
9 Hirose River
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Fig. 2 Modern map of Sendai in 1985. 
 Source  : Town map of  Sendai  ;  1  : 10,000 scale
places (Fig. 4). 
   There are two cases from the  samurai's houses to the anchor point. One case is 
that the road pattern shows almost a grid cell pattern (city center area), and the other 
one is that the road is crooked or bended in the outer part of the city center area. We 
take the following steps to estimate the travel time.
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 Fig.  3  Bird's  eye  view  of  Sendai  castle  town  in  1862.  (Sendai  Shiroezu  owned  by  Saito 
 Flo-on-kai) 
 Source : Museum of Sendai City  (1979):  Catalogue  on  the  life  and  people  of  castle 
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Symbols 
 A  : Anchor point 
 BM  : Block-Metric city center area  
: First headquarter of the Castle 
 C2  : Second headquarter of the Castle
esti-
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   1) Identify the samurai's housing areas. 
   2) Identify and transform the road pattern in 1646 into the modern map. 
   3) Set the anchor point (A) at the south-west corner of the block-metric area 
(BM) in the central part of Sendai. 
   4) Measure the distance from samurai's housing area to the anchor point A by 
clinometer. Block-metric concept is applicable in the case of city center area 
(Kaneyasu, I. 1980 & Gatrell, A.C. 1983). 
   5) Calculate the travel time following the arithmetic formula below, 
       the travel time  (minutes)  ; (Distance from A to  CI or  C2) + (Distance from 
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 Fig. 5 Samurai's isochrone in Sendai in the 17th century. 
                                  (Unit : minutes).
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6) Draw the isochrone (lines of equal travel time) on the map.
 Note  : Since the distance from the point (anchor point A) at the west-corner of the 
city center area to the Castle is mutual among samurai in different places (Fig. 4), 
commuting time is estimated by author's walking speed as  follows  ; 
   a) Main gate to the First headquarter  (C1)  =  8 minutes, 
   b) Main gate to the Second headquarter (C2) ----2 minutes, and 
   c) Main gate to the Anchor point  (A)=  9 minutes. 
4 Results 
   Results following the steps above are depicted in  Fig.  5. We can put some 
comments on the results. 
   1) In the case of the high class samurai area, the average commuting time is 
about 32 minutes for the First headquarter (about 26 minutes for the Second headquar-
ter). 
   2) In the case of the middle and low class samurai areas, the average commuting 
time is about 39 minutes (33 minutes). 
   3) In the case of the farthest samurai area at the north-east corner of the city 
center (Kamisugi area), the commuting time is about 65 minutes (59 minutes). 
   4) Although the average commuting time in the modern days is not discussed 
here, it is roughly guesstimated about 30-45 minutes. The travel time of commuters 
is nearly the same these 400 years. 
5 Concluding remarks 
   The purpose of this short paper is to reconstruct the samurai's isochrone in the 
castle town of Sendai in the 17th Century through both historical and modern town 
maps. It is a happy thing that the basic road structure does not change a lot for about 
400 years in the city center area. Samurai's commuting on foot in the Edo Era is 
reconstructed here. We can think of the structure of castle town (e.g. location and the 
existence of one bridge) as well as the block-metric road pattern in Sendai. 
   It is expected that we can compare the isochrones of samurai on foot and that of 
modern Prefectural government officers by public transportation. It is also promising 
to extend this application to other castle towns in Japan. 
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